
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 1. �. 70 { 78��� 624.131 + 539.215�������������-������������ ����������������� ������������ �������� ���������� �������������� ����������. �. ���������, �. �. �������, �. �. ���������áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 03.06.99�áá«¥¤ãîâáï £ à¬®¨ç¥áª¨¥ ª®«¥¡ ¨ï ¦¥áâª®£® èâ ¬¯    ¢ï§ª®¯®à¨áâ®ã¯àã£®¬  áëé¥®¬ ¦¨¤ª®áâìî ®á®¢ -¨¨ ¯à¨ ¤¥©áâ¢¨¨   èâ ¬¯ £®à¨§®â «ì®© á¨«ë ¨«¨ ¬®¬¥â . �«ï ®¯à¥¤¥«¥¨ï ¯¥à¥¬¥é¥¨© ®á®¢ ¨ï ¨á¯®«ì§ã-îâáï ãà ¢¥¨ï ¬®¤¥«¨ ¤¢ãåä §®© áà¥¤ë �¨®, ãç¨âë¢ îé¨¥ ¨¥àæ¨®®¥ ¨ ¢ï§ª®¥ ¢§ ¨¬®¤¥©áâ¢¨ï ä §. �¥â®¤®¬®àâ®£® «ìëå ¬®£®ç«¥®¢ á¨áâ¥¬  ¯ àëå ¨â¥£à «ìëå ãà ¢¥¨© ª®â ªâ®© § ¤ ç¨ (¯à¨ ¤à¥¨àã¥¬®¬ ª®-â ªâ¥ á® áæ¥¯«¥¨¥¬ ¦¥áâª®£® èâ ¬¯  ¨ â¢¥à¤®© ä §ë ¤¢ãåä §®© áà¥¤ë) á¢¥¤¥  ª ¡¥áª®¥ç®© á¨áâ¥¬¥ «¨¥©ëå «£¥¡à ¨ç¥áª¨å ãà ¢¥¨©. �à¨ ç¨á«¥®¬ à¥è¥¨¨  å®¤ïâáï á¨«®¢ë¥ ¨ ª¨¥¬ â¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ ¤¢¨¦¥-¨ï èâ ¬¯  ¨ à á¯à¥¤¥«¥¨¥ ª®â ªâëå  ¯àï¦¥¨© ¢ â¢¥à¤®© ä §¥. �áá«¥¤®¢   § ¢¨á¨¬®áâì à áá¬ âà¨¢ ¥¬ëå¢¥«¨ç¨ ®â ¯à®¨æ ¥¬®áâ¨ ¬ â¥à¨ «  ®á®¢ ¨ï (¯®«ã¯«®áª®áâ¨).�®á«i¤¦ãîâìáï £ à¬®içi ª®«¨¢ ï ¦®àáâª®£® èâ ¬¯    ¢'ï§ª®¯®à¨áâ®¯àã¦i© ®á®¢i, é®  á¨ç¥  ài¤¨®î ¯÷¤¤iõî   èâ ¬¯ £®à¨§®â «ì®ù á¨«¨  ¡® ¬®¬¥âã. �«ï ¢¨§ ç¥ï ¯¥à¥¬ié¥ì ®á®¢¨ ¢¨ª®à¨áâ®¢ãîâìáï ài¢ïï¬®¤¥«i �i® ¤¢®ä §®£® á¥à¥¤®¢¨é , é® ¢à å®¢ãîâì i¥àæi©ã i ¢'ï§ªã ¢§ õ¬®¤iî ä §. �¥â®¤®¬ ®àâ®£® «ì¨å ¯®«i-®¬i¢ á¨áâ¥¬  ¯ à¨å iâ¥£à «ì¨å ài¢ïì ª®â ªâ®ù § ¤ çi (¯à¨ ¤à¥®¢ ®¬ã ª®â ªâi §i §ç¥¯«¥ï¬ ¦®àáâª®£®èâ ¬¯  i â¢¥à¤®ù ä §¨ ¤¢®ä §®£® á¥à¥¤®¢¨é ) §¢¥¤¥  ¤® ¥áª÷ç¥®ù á¨áâ¥¬¨ «ii©¨å  «£¥¡à ùç¨å ài¢ïì. �à¨ç¨á¥«ì®¬ã à®§¢'ï§ªã § å®¤ïâìáï á¨«®¢i i ªi¥¬ â¨çi å à ªâ¥à¨áâ¨ª¨ ª®«¨¢ ì èâ ¬¯  i à®§¯®¤i« ª®â ªâ¨å ¯àã¦¥ì ã â¢¥à¤i© ä §i. �®á«i¤¦¥® § «¥¦iáâì ¢¥«¨ç¨, é®   «÷§ãîâìáï, ¢i¤ ¯à®¨ª®áâi ¬ â¥ài «ã ®á®¢¨(¯i¢¯«®é¨¨).The steady vibrations of a rigid block based on the porous liquid-saturated base with viscoelastic solid skeleton areinvestigated. Block is subjected by the horizontal force or the torque. The equations of two-phase Biot media, takinginto account inertial and viscous interactions of phases, are used for determination of the displacements of the basis.By the method of orthogonal polynomials a system of double integral equations of the contact problem (with a drainedcontact with coupling of rigid block and solid phase of twophase media) reduces to an in�nite system of linear algebraicequations. At the numerical solution the dynamic and kinematic characteristics of motion of a block and distribution ofcontact stresses in the solid phase is evaluated. The relation of considered values from a permeability of a material of abase (half-plane) are investigated.���������®â ªâë¥  ¯àï¦¥¨ï ¯®¤ äã¤ ¬¥â®¬ á®-®àã¦¥¨ï   ã¯àã£®¬ ®á®¢ ¨¨ ¢ ãá«®¢¨ïå ¯«®á-ª®© ¨ ¯à®áâà áâ¢¥®© § ¤ ç à áá¬ âà¨¢ «¨áì¢® ¬®£¨å à ¡®â å,  ¯à¨¬¥à [1{3]. �«ï ¤¢ãå-ä §®£® ¯®«ã¯à®áâà áâ¢  ¨§ãç¥® à á¯à¥¤¥«¥¨¥®à¬ «ìëå ª®â ªâëå  ¯àï¦¥¨© ¯®¤ ªàã£«ë¬¯à®¨æ ¥¬ë¬ èâ ¬¯®¬ [4], à áá¬®âà¥ë ¢¥àâ¨-ª «ìë¥ ª®«¥¡ ¨ï ¯àï¬®ã£®«ì®£® äã¤ ¬¥â  (á¤à¥¨àã¥¬®© ¯®¤®è¢®©)   ¢ï§ª®¯®à¨áâ®ã¯àã£®¬¯®«ã¯à®áâà áâ¢¥ [5]. � §¢¨â¨î ¬¥â®¤  ®àâ®£®- «ìëå ¯®«¨®¬®¢ ¤«ï à¥è¥¨ï § ¤ ç ® ª®«¥¡ -¨ïå ¥¯à®¨æ ¥¬®£® èâ ¬¯    ¯®à¨áâ®ã¯àã£®© áëé¥®© ¦¨¤ª®áâìî ¯®«ã¯«®áª®áâ¨ ¯®á¢ïé¥ à ¡®â  [6]. Câ æ¨® àë¥ ¨ ¥áâ æ¨® àë¥ ª®«¥-¡ ¨ï ¯«®áª¨å èâ ¬¯®¢ ¬¥â®¤®¬ ª®¥çëå í«¥¬¥-â®¢ à áá¬ âà¨¢ «¨áì ¢ [7]. �à¨ íâ®¬ ª®â ªâë¥ ¯àï¦¥¨ï á®¯®áâ ¢«ï«¨áì á ¬®¤¥«ï¬¨ íª¢¨¢ -«¥â®© ®¤®ä §®© ¨ ã¯àã£®© ®¤®à®¤®© áà¥¤ë.�à®áâà áâ¢¥ë¥ ª®â ªâë¥ § ¤ ç¨ ¤«ï ¡¥§¬ á-á®¢®£® èâ ¬¯    ¯®à¨áâ®ã¯àã£®¬  áëé¥®¬¦¨¤ª®áâìî ®á®¢ ¨¨ ¨§ãç¥ë ¢ [8]. � á«ãç ¥ £ à-
�¨á. 1. �¥áâª ï ¯®«®á  (èâ ¬¯)   ¢ï§ª®¯®à¨áâ®-ã¯àã£®©  áëé¥®© ¦¨¤ª®áâìî ¯®«ã¯«®áª®áâ¨¬®¨ç¥áª¨å ª®«¥¡ ¨© ¡ë«¨  ©¤¥ë à á¯à¥¤¥«¥-¨ï ª®â ªâëå  ¯àï¦¥¨© ¨ ¯¥à¥¬¥é¥¨ï ¯à®-¨æ ¥¬ëå ¨ ¥¯à®¨æ ¥¬ëå èâ ¬¯®¢. �ëïá¥®,çâ® ¯à®¨æ ¥¬®áâì ¯®¤®è¢ë ¯à ªâ¨ç¥áª¨ ¥ ¢«¨-ï¥â   ¯¥à¥¬¥é¥¨ï èâ ¬¯ , ®¤ ª® ¨£à ¥â áãé¥-áâ¢¥ãî à®«ì ¢ à á¯à¥¤¥«¥¨¨  ¯àï¦¥¨© ¬¥¦-¤ã â¢¥à¤®© ¨ ¦¨¤ª®© ä § ¬¨   ¯®¢¥àå®áâ¨ ª®-â ªâ .�«ï äã¤ ¬¥â®¢, ¢®á¯à¨¨¬ îé¨å £®à¨§®-â «ìë¥ ¨ ¬®¬¥âë¥ ¤¨ ¬¨ç¥áª¨¥  £àã§ª¨,70 c öáâ¨âãâ £÷¤à®¬¥å ¨ª¨ ��� �ªà ù¨, 2000



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 1. �. 70 { 78¢ ¦®¥ § ç¥¨¥ ¨¬¥¥â à áç¥â £®à¨§®â «ì®-¢à é â¥«ìëå ª®«¥¡ ¨© [1,9], ª®â®àë¥ ¯à ªâ¨ç¥-áª¨ ¥ ¨§ãç¥ë ¤«ï ¯®à¨áâ®ã¯àã£¨å  áëé¥ëå¦¨¤ª®áâìî áà¥¤. � ¤ ®© à ¡®â¥ à áá¬ âà¨¢ -¥âáï § ¤ ç  ® £ à¬®¨ç¥áª¨å ª®«¥¡ ¨ïå ¦¥áâª®-£® èâ ¬¯    ¢ï§ª®¯®à¨áâ®ã¯àã£®¬  áëé¥®¬¦¨¤ª®áâìî ®á®¢ ¨¨ ¯à¨ ¤¥©áâ¢¨¨   èâ ¬¯ £®-à¨§®â «ì®© á¨«ë ¨«¨ ¬®¬¥â . �à¨ á¢¥¤¥¨¨¨â¥£à «ìëå ãà ¢¥¨© á®®â¢¥âáâ¢ãîé¥© ª®-â ªâ®© § ¤ ç¨ ª ¡¥áª®¥ç®© á¨áâ¥¬¥ «¨¥©ëå «£¥¡à ¨ç¥áª¨å ãà ¢¥¨© ¨á¯®«ì§ã¥âáï ¬¥â®¤ ®à-â®£® «ìëå ¬®£®ç«¥®¢. �â®â ¬¥â®¤ ï¢«ï¥â-áï íää¥ªâ¨¢ë¬ ¤«ï ç¨á«¥®£® à¥è¥¨ï ¤¨ -¬¨ç¥áª¨å ª®â ªâëå § ¤ ç á ®á®¢ ¨ï¬¨, ª®-â®àë¥ ¬®¤¥«¨àãîâáï ¯®«ã¡¥áª®¥çë¬¨ ®¡« áâï-¬¨ ª ª ®¤®à®¤ë¬¨ (ã¯àã£¨¬¨, ¢ï§ª®ã¯àã£¨¬¨),â ª ¨ á«®¨áâë¬¨,   â ª¦¥ ¤¢ãåä §ë¬¨ (¯®à¨áâ®-ã¯àã£¨¬¨ ¨ ¢ï§ª®¯®à¨áâ®ã¯àã£¨¬¨,  áëé¥ë¬¨¦¨¤ª®áâìî). �¡®á®¢ ¨î ¬¥â®¤  ¯®á¢ïé¥ë à -¡®âë [1, 4], £¤¥ ¤ ë à áè¨à¥ë¥ ®¡§®àë ¯ã¡«¨-ª æ¨©.1. ���������� ������� áá¬®âà¨¬ ¢ëã¦¤¥ë¥ ª®«¥¡ ¨ï ¦¥áâª®-£® ¯®«®á®¢®£® èâ ¬¯  è¨à¨®© a ¨ ¢ëá®â®© �h(à¨á. 1) ¯®¤ ¤¥©áâ¢¨¥¬:  ) £®à¨§®â «ì®© á¨«ë ¯®¯®¤®è¢¥ Q(t) = Qei�t; ¡) ¬®¬¥â  M (t) = M ei�t,£¤¥ Q {  ¬¯«¨âã¤  £®à¨§®â «ì®© á¨«ë, ¯à¨«®-¦¥®©   ãà®¢¥ z = 0; M {  ¬¯«¨âã¤  ¬®¬¥â á¨« ®â®á¨â¥«ì® æ¥âà  âï¦¥áâ¨ ¯®«®áë O1, ¯à¨-ç¥¬ OO1 = �h=2. �¢¥¤¥ë ¡¥§à §¬¥àë¥ ¯¥à¥¬¥-ë¥: x = �x=a; z = �z=a; �x, �z { ¯àï¬®ã£®«ìë¥ ª®®à-¤¨ âë; h = �h=a; t = �tc2=a; �t { ¢à¥¬ï; � = a!=c2;! { ç áâ®â  ¢ëã¦¤¥ëå ª®«¥¡ ¨©; c2 { áª®-à®áâì ¯®¯¥à¥ç®© ¢®«ë ¢ ¤¢ãåä §®© áà¥¤¥ ¡¥§ãç¥â  ¤¨áá¨¯ æ¨¨.�â ¬¯ á®¢¥àè ¥â á«®¦®¥ ¤¢¨¦¥¨¥, ª®â®à®¥¬®¦® à §«®¦¨âì   á®áâ ¢«ïîé¨¥: ¢¥àâ¨ª «ì®¥¨ £®à¨§®â «ì®¥ ¯¥à¥¬¥é¥¨ï,   â ª¦¥ ¯®¢®à®â®â®á¨â¥«ì® æ¥âà  âï¦¥áâ¨. �¥àâ¨ª «ì®¥ ¯¥-à¥¬¥é¥¨¥ �v ¯à¨ ¬ «ëå ã£« å ¯®¢®à®â  èâ ¬¯ § ç¨â¥«ì® ¬¥ìè¥ £®à¨§®â «ì®£® á¬¥é¥¨ï�u, ¯®íâ®¬ã ¤®áâ â®ç® ¨á¯®«ì§®¢ âì ¤¢  ãà ¢-¥¨ï ¤¨ ¬¨ç¥áª®£® à ¢®¢¥á¨ï:�M0 c22a2 �2u0 = Q� QR;�J0 c22a2 �2' = �h2 (Q� QR) +M �MR; (1)£¤¥ u0 { £®à¨§®â «ì®¥ ¯¥à¥¬¥é¥¨¥ æ¥âà  âï-¦¥áâ¨ èâ ¬¯ ; � { ã£®« ¯®¢®à®â  ¢®ªàã£ £®-à¨§®â «ì®© ®á¨, ¯à®å®¤ïé¥© ç¥à¥§ æ¥âà âï-

¦¥áâ¨ èâ ¬¯  O1; M0 = 2�ha� { ¬ áá  èâ ¬-¯    ¥¤¨¨æã ¤«¨ë; � { ¯«®â®áâì ¬ â¥à¨ -«  èâ ¬¯ ; J0 { ¯®«ïàë© ¬®¬¥â ¨¥àæ¨¨ ¬ á-áë ¯®«®áë ®â®á¨â¥«ì® à áá¬ âà¨¢ ¥¬®© ®á¨,J0 = a3M0(1 + h2=4a2)=3; QR ¨ MR { á®®â¢¥â-áâ¢¥® à ¢®¤¥©áâ¢ãîé ï ª®â ªâëå ª á â¥«ì-ëå  ¯àï¦¥¨© ¨ ¬®¬¥â à ¢®¤¥©áâ¢ãîé¥©®à¬ «ì®£® ¤ ¢«¥¨ï:QR = a R 1�1 �xy(x) dx;MR = a2 R 1�1 pR(x)x dx: (2)�®à¨§®â «ì®¥ ¯¥à¥¬¥é¥¨¥ æ¥âà  âï¦¥áâ¨èâ ¬¯  á®áâ®¨â ¨§ ¯¥à¥¬¥é¥¨ï á¥à¥¤¨ë ¯®¤®-è¢ë èâ ¬¯  u ¨ á¬¥é¥¨ï v ¢á«¥¤áâ¢¨¥ ¯®¢®à®â   ã£®« � ®â®á¨â¥«ì® æ¥âà  âï¦¥áâ¨ ¯®¤®è¢ë:u0 = u+ �h2�; � = v(x)x : (3)�à ¢¥¨ï (1) § ¯¨áë¢ îâáï â¥¯¥àì ¢ ¢¨¤¥���m0�2u == (1 + hn0)(Q� QR)� 2an0(M �MR);��a�j02 �2 �v(x)ax � == �h2 (Q� QR) + (M �MR); (4)£¤¥ ®¡®§ ç¥® m0 = 2h�=(��0) = M0=(�a2�0),�0 = �11 � �212=�22; j0 = 2m0(1 + h2=4)=3;n0 = a2hM0=(4J0) = 3h=[4(1 + h2=4)]. � ª¨¬ ®¡à -§®¬, ¤«ï ¯¥à¥¬¥é¥¨© èâ ¬¯  ¨¬¥¥¬ ¢ëà ¦¥¨ïu = �1��m0�2��[(1 + hn0)(Q� QR)� 2an0(M �MR)];v = x��j0�2 [ha(Q�QR) � 2(M �MR)]: (5)�à¥¤¯®« £ ¥âáï ¢ë¯®«¥¨¥ á«¥¤ãîé¨å ª®-â ªâëå ãá«®¢¨© ¤«ï â¢¥à¤®© ä §ë:u = us(x; 0); v = vs(x; 0); jxj � 1; (6)£¤¥ us(x; z), vs(x; z) { ¯¥à¥¬¥é¥¨ï ¯®à¨áâ®ã¯àã-£®©  áëé¥®© ¦¨¤ª®áâìî ¯®«ã¯«®áª®áâ¨ ¯à¨¤¥©áâ¢¨¨ à á¯à¥¤¥«¥ëå  £àã§®ª   ãç áâª¥ £à -¨æë jxj < 1, z = 0. �â¨ ¯¥à¥¬¥é¥¨ï  å®¤ïâáï¨§ á¨áâ¥¬ë ãà ¢¥¨© �¨®, ®¯¨áë¢ îé¥© ¤¢¨¦¥-¨¥ ¤¢ãåä §®© ¯®à¨áâ®ã¯àã£®©  áëé¥®© ¦¨¤-ª®áâìî áà¥¤ë:��2 (�11 ui+�12 Ui)+i�b (ui�Ui)= @ �sij@ xj ;��2 (�12ui+�22 Ui)+i� b (Ui�ui)= @ �f@ xj ; (7)�. �. �à®ä¨¬çãª, �. �. �®¬¨«ª®, �. �. � ¢¨æª¨© 71



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 1. �. 70 { 78¯à¨ç¥¬ ¢ ¯à¥¤¯®«®¦¥¨¨ ¨§®âà®¯®áâ¨ ¨ «¨¥©-®áâ¨ ¯®à¨áâ®© â¢¥à¤®© ä §ë á¢ï§ì  ¯àï¦¥¨©á ¤¥ä®à¬ æ¨ï¬¨ ¯à¨¨¬ ¥âáï á«¥¤ãîé¥© [4]:�sij = Ae �ij + N �@ ui@ xj + @ uj@ xi �+ Q" �ij;e = div ~u; " = div ~U ; (8)�f = �mp0 = Qe +R": (9)�¤¥áì ui, Ui { ª®¬¯®¥âë ¢¥ªâ®à®¢ ¯¥-à¥¬¥é¥¨© â¢¥à¤®© ~u ¨ ¦¨¤ª®© ~U ä § ¢ ¤¥-ª àâ®¢ëå ª®®à¤¨ â å xi; �11 = (1�m)�s � �12;�22 = m�f � �12; �s, �f { ¯«®â®áâ¨ â¢¥à¤®©¨ ¦¨¤ª®© ä § á®®â¢¥âáâ¢¥®; �12 { ª®íää¨-æ¨¥â ¤¨ ¬¨ç¥áª®© á¢ï§¨ ä §, ¨¬¥îé¨© à §-¬¥à®áâì ¯«®â®áâ¨; m { ¯®à¨áâ®áâì; N = �;A = � +K0 a20 S0=m; � ¨ � { ã¯àã£¨¥ ª®áâ -âë � ¬¥; R = mK0 S0;Q = a0K0 S0; K0 { ¬®-¤ã«ì ®¡ê¥¬®© á¦¨¬ ¥¬®áâ¨ ¦¨¤ª®áâ¨; �0 {¤¨ ¬¨ç¥áª¨© ª®íää¨æ¨¥â ¢ï§ª®áâ¨ ¦¨¤ª®áâ¨;S0 = mKr=(mKr + a0K0); a0 = 1�m �Ks=Kr;Ks = � + 2�=3; Kr { ¨áâ¨ë© ¬®¤ã«ì á¦¨¬ ¥¬®-áâ¨ â¢¥à¤®© ä §ë; b = m2 �0=Kpr = 9:81m2�f=kf ,Kpr { ª®íää¨æ¨¥â ¯à®¨æ ¥¬®áâ¨;kf = Kpr �0 g= �0 { ª®íää¨æ¨¥â ä¨«ìâà æ¨¨; e {®¡ê¥¬ ï ¤¥ä®à¬ æ¨ï ¬¨¥à «ì®£® áª¥«¥â ; " {®¡ê¥¬ ï ¤¥ä®à¬ æ¨ï ¦¨¤ª®© ä §ë; �sij { â¥§®à ¯àï¦¥¨© ¢ áª¥«¥â¥ ¯à¨ ¯à®â¥ª ¨¨ ¦¨¤ª®áâ¨;�f { á¨« , ¤¥©áâ¢ãîé ï   ¦¨¤ª®áâì, ®â¥á¥ ïª ¥¤¨¨æ¥ ¯®¯¥à¥ç®£® á¥ç¥¨ï ¯®à¨áâ®© áà¥¤ë;�ij { á¨¬¢®« �à®¥ª¥à . �¥ä®à¬ æ¨¨ â¢¥à¤®£® áª¥-«¥â  ¯à®¨áå®¤ïâ ¯®¤ ¤¥©áâ¢¨¥¬ íää¥ªâ¨¢ëå  -¯àï¦¥¨© �0ij = �sij + (1�m) p0 �ij . �â¬¥â¨¬, çâ®ª®æ¥¯æ¨ï íää¥ªâ¨¢ëå (¤¥©áâ¢ãîé¨å)  ¯àï¦¥-¨© ®§ ç ¥â íªá¯¥à¨¬¥â «ì® ¯®¤â¢¥à¦¤ ¥¬ë©ä ªâ, çâ® ¯à®ç®áâì â¢¥à¤®© ä §ë £àãâ  ¯à ª-â¨ç¥áª¨ ¥ § ¢¨á¨â ®â £¨¤à®áâ â¨ç¥áª®£® ¤ ¢«¥-¨ï [10]. �ª®à®áâì c2 ¯®¯¥à¥ç®© ¢®«ë ¢ ¤¢ãå-ä §®© áà¥¤¥ ¡¥§ ãç¥â  ¤¨áá¨¯ æ¨¨ ®¯à¥¤¥«ï¥âáïª ª c2 =q�=(�11 � �212=�22): (10)�ª®à®áâ¨ ¯à®¤®«ìëå c1(�), c12(�) ¨ ¯®¯¥à¥ç®©c2(�) ®¡ê¥¬ëå ¢®«, § ¢¨áïé¨å ®â ç áâ®âë, ®¯à¥-¤¥«ïîâáï ¨§ ¢ëà ¦¥¨©c1(�) = c=pz1; c12(�) = c=pz2; (11)c2(�) = fN=[�11 + �12M3 + i��(1 �M3)]g1=2; (12)£¤¥ zj ; j = 1; 2 { ª®à¨ ª¢ ¤à â®£® ãà ¢¥¨ï(q11q22� q212)z2��(q11�22 + q22�11 � 2q12�22 + i�)z++(�11�22 � �212 + i�) = 0; (13)

¨ M3 = ��12 + i��22 + i� : (14)�¤¥áì� = �11 + �22 + 2�12 = (1 �m) �s +m�f ; c2 = H=�;H = A + 2N + R+ 2Q; q11 = A+ 2NH ; q12 = QH ;q22 = RH ; �ij = �ij=� ; � = �B�11=(��) .�à¨ ¬®¤¥«¨à®¢ ¨¨ ¤¨ ¬¨ª¨ ¢®¤® áëé¥®©£àãâ®¢®© áà¥¤ë ¤«ï ãç¥â  ¢ãâà¥¥£® âà¥¨ï¢ ¬ â¥à¨ «¥ ¢ï§ª®¯®à¨áâ®ã¯àã£®£® â¢¥à¤®£® áª¥-«¥â  ¢¢®¤ïâáï ã¯àã£¨¥ ¯®áâ®ïë¥ áà¥¤ë á ãç¥-â®¬ ¢ãâà¥¥£® âà¥¨ï ¢ ¬ â¥à¨ «¥ áª¥«¥â  £àã-â  [11]: �N = �ei ; �A = 2�ei �=(1� 2�) ++Kf �a20=hm + (Kf=Kr) �a0i;�a0 = 1�m �Ks ei=Kr;�Q = Kf�a0=�1 +Kf �a0=(mKr)�;�R = mKf=�1 +Kf �a0=(mKr)�; (15)£¤¥  { ª®íää¨æ¨¥â ¢ãâà¥¥£® âà¥¨ï; � { ª®-íää¨æ¨¥â �ã áá®  â¢¥à¤®£® áª¥«¥â  £àãâ .�¢¨¦¥¨¥ ¦¨¤ª®© ä §ë ¥ «¨¬¨â¨àã¥âáï (¯à®-¨æ ¥¬ë© èâ ¬¯), â® ¥áâì�f (x; 0) = 0; �1 < x <1: (16)�à ¨çë¥ ãá«®¢¨ï ¤«ï  ¯àï¦¥¨© â¢¥à¤®© ä §ë¢¥ èâ ¬¯  ¨¬¥îâ ¢¨¤� sxz(x; 0) = 0; �sz(x; 0) = 0; jxj > 1: (17)2. �������� ������ � �����������-��� ������� ����������¢¥¤¥¬ ¢ à áá¬®âà¥¨¥ ¥¨§¢¥áâë¥ ª®â ªâ-ë¥  ¯àï¦¥¨ï�sz(x; 0) = �p(x); jxj < 1;� sxz(x; 0) = �� (x); jxj < 1: (18)�à¨ íâ®¬ p(x) ï¢«ï¥âáï ¥ç¥â®©,   � (x) { ç¥â®©äãªæ¨ï¬¨ ¯¥à¥¬¥®© x 2 (0; 1). �®£¤ , á®£« á-® [6], ¤«ï ¯¥à¥¬¥é¥¨© â¢¥à¤®© ä §ë ¯®«ãç ¥¬¢ëà ¦¥¨ïvs(x; 0) = �234� Z 1�1 P (�)�1(�)D(�) eix�d� ++ i2� Z 1�1 T (�)�2(�)D(�) eix�d�; (19)72 �. �. �à®ä¨¬çãª, �. �. �®¬¨«ª®, �. �. � ¢¨æª¨©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 1. �. 70 { 78us(x; 0) = i2� Z 1�1 P (�)�3(�)D(�) �eix�d� ++ �22�(n1m2 � n2m1) Z 1�1 T (�)D(�)�3eix�d�; (20)£¤¥ ¢¢¥¤¥ë ®¡®§ ç¥¨ï äãªæ¨©�1(�) = �2(n1�2 � n2�1); (21)�2(�) = [��3(n1�2 � n2�1)++�2(n1 � n2)� �2(n1m2 � n2m1)]; (22)�3(�) = (n2 � n1)(�2 � 0:5�23�2)���3(n2�1 � n1�2); (23)D(�) = (�2 � 0:5�23�2)��[n1(�2 �m2�2)� n2(�2 �m1�2)]���2�3(n1�2 � n2�1); (24)�i =q�2 � �2i �2; i = 1; 2; 3 ;¯®áâ®ïëå nj = (Q+ RMj)�2j =(2�);mj = [1+ (A+ QMj)=(2�)]�2j ; j = 1; 2;�1 = c2=c1(�); �2 = c2=c12(�); �3 = c2=c2(�)¨ ¯à¥®¡à §®¢ ¨ï �ãàì¥P (�) = 12� Z 1�1 p (x)e�i�xdx == � i� Z 10 p (x) sin(�x) dx;T (�) = 12� Z 1�1 � (x)e�i�x dx == 1� Z 10 � (x) cos(�x) dx: (25)� ª¨¬ ®¡à §®¬, ¤«ï ®¯à¥¤¥«¥¨ï ®à¬¨à®¢ -ëå ª®â ªâëå  ¯àï¦¥¨©q (x) = p (x)� ; t (x) = � (x)� (26)¯®«ãç ¥¬ á«¥¤ãîéãî á¨áâ¥¬ã «¨¥©ëå ¨â¥-£à «ìëå ãà ¢¥¨©   ¨â¥à¢ «¥ jxj < 1:Z 10 �Z 10 q (s) sin(�s) ds� �3(�)D(�) � cos(x�) d�++�2(n1m2 � n2m1)�� Z 10 �Z 10 t (s) cos(�s) ds� �3D(�)�� cos(x�) d� = g1; (27)

�232 Z 10 �Z 10 q(s) sin(�s)ds� �1(�)D(�) sin(x�)d��� Z 10 �Z 10 t(s) cos(�s)ds����2(�)D(�) � sin(x�)d� = g2x; (28)£¤¥ ¢¢¥¤¥ë ®¡®§ ç¥¨ï ¤«ï ¯®áâ®ïëå ¢¥«¨ç¨g1 = �1�2�m0 [(1 + hn0)(Q�QR)��2a n0 (M �MR)]; (29)g2 = 1��j0�2 [�h(Q� QR)��2(M �MR)]; (30)¯à¨ç¥¬ QR = �2a� Z 10 t (x) dx;MR = �2a2� Z 10 q (x)x : (31)�®á«¥ ¯¥à¥¬¥ë ¯®àï¤ª®¢ ¨â¥£à¨à®¢ ¨ï á¨-áâ¥¬  ãà ¢¥¨© ¯à¨¨¬ ¥â ¢¨¤Z 10 K11(x; s) t (s)ds++ Z 10 K12(x; s) q (s) ds = g1 ;Z 10 K21(x; s) t (s) ds++ Z 10 K22(x; s) q (s) ds = g2x; (32)£¤¥ ï¤à  ¨â¥£à «ìëå ®¯¥à â®à®¢K11(x; s) = �2(n1m2 � n2m1)�� Z 10 �3D(�) cos(x�) cos(s�) d�;K12(x; s) = Z 10 �3(�)D(�) � cos(x�) sin(s�) d�;K21(x; s) = � Z 10 �2(�)D(�) � sin(x�) cos(s�) d�;K22(x; s) = �232 Z 10 �1(�)D(�) sin(x�) sin(s�) d�: (33)�«ï ¢ëïá¥¨ï å à ªâ¥à  ®á®¡¥®áâ¥© ï¤¥àKij(x; s) ®¯à¥¤¥«¨¬  á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥¨¥¯®¤ëâ¥£à «ìëå äãªæ¨© ¢ ¢ëà ¦¥¨ïå (33).�®£« á® [6], ¨¬¥¥¬ ¯à¨ � ! +1:�. �. �à®ä¨¬çãª, �. �. �®¬¨«ª®, �. �. � ¢¨æª¨© 73



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 1. �. 70 { 78�1(�)D(�) � A22� ; �3(�)D(�) � � A12� ;�2(�)D(�) � � A21� ; �3D(�) � A11� ; (34)£¤¥ ¯®áâ®ïë¥A22 = L1d0 ; A12 = L3d0 ; A21 = L2d0 ; A11 = 1d0 ;L1 = n1 � n2;L2 = 0:5�2[(n1�22 � n2�21 ) + �23 (n1 � n2)++2(n2m1 � n1m2)];L3 = 0:5�2(n2�21 � n1�22 );d0 = lim�!1D(�)=�2 == �2[n2(m1 � 0:5�21) � n1(m2 � 0:5�22)]:� ª¨¬ ®¡à §®¬, ¢á¥ äãªæ¨¨ ¢ ®¯à¥¤¥«¥¨ïå ï¤¥àKij(x; s) ¢¥¤ãâ á¥¡ï   ¡¥áª®¥ç®áâ¨ ª ª ��1. � -«¥¥, ¨â¥£à «ë ¯à¨ s; x > 0; s 6= x [12]:Z 10 cos(x�) sin(s�)� d� = �H(s � x);Z 10 sin(x�) sin(s�)� d� = 12 ln ����s � xs + x ����; (35)Z 11 cos(x�) cos(s�)� d� = �C � 12 ln js2 � x2j++12 Z js�xj0 1� cos �� d� + 12 Z s+x0 1� cos �� d�; (36)£¤¥ C { ¯®áâ®ï ï �©«¥à .�à®¢¥¤¥ë©   «¨§ ¯®ª §ë¢ ¥â, çâ® ï¤à K11(x; s) ¨ K22(x; s) ¨¬¥îâ «®£ à¨ä¬¨ç¥áª¨¥ ®á®-¡¥®áâ¨ ¯à¨ jx� sj ! 0. � íâ®¬ á«ãç ¥ ¨áª®¬ë¥äãªæ¨¨ t (x), q (x) ®¡« ¤ îâ ª®à¥¢®© ®á®¡¥®-áâìî 1=p1� x2 ¯à¨ x!�1. � ãç¥â®¬ ç¥â®áâ¨äãªæ¨¨ t (x) ¨ ¥ç¥â®áâ¨ q (x), ¡ã¤¥¬ ¨å ¨áª âì ¢¢¨¤¥ à §«®¦¥¨© ¯® á®®â¢¥âáâ¢ãîé¨¬ ¯®«¨®¬ ¬�¥¡ëè¥¢  ¯¥à¢®£® à®¤ :t (x) = 2�p1� x2 Xk=0(�1)kt2k T2k(x);q (x) = 2�p1� x2 Xk=0(�1)kq2k+1T2k+1(x): (37)�®£¤ , ¨á¯®«ì§ãï ¨§¢¥áâë¥ § ç¥¨ï ¨â¥£à «®¢[13] 2� Z 10 T2k(x)p1� x2 cos(bx) dx = (�1)kJ2k(b);2� Z 10 T2k+1(x)p1� x2 sin(bx) dx = (�1)kJ2k+1(b); (38)

¯®«ãç ¥¬ ¨§ (32) á«¥¤ãîé¨¥ äãªæ¨® «ìë¥ á®-®â®è¥¨ï:1Xk=0 t2k(n1m2 � n2m1)�2�21�22 �� Z 10 �3D(�)J2k(�) cos(x�) d�++ 1Xk=0 q2k+1 Z 10 �3(�)D(�) �J2k+1(�) cos(x�) d� = g1;� 1Xk=0 t2k Z 10 �2(�)D(�) �J2k(�) sin(x�) d�++ 1Xk=0 q2k+1�232 �� Z 10 �1(�)D(�) J2k+1(�) sin(x�) d� = g2 x; (39)á¯à ¢¥¤«¨¢ë¥ ¯à¨ x 2 [0; 1]. �à¨ íâ®¬ ¯®áâ®ï-ë¥ ¢¥«¨ç¨ë g1, g2 ¢ª«îç îâ ¢ á¥¡ï ª ª § ¤ -ë¥  £àã§ª¨, â ª ¨ ¥¨§¢¥áâë¥ ª®íää¨æ¨¥âët0, q1. �®£« á® (31) ¨ ¯à¥¤áâ ¢«¥¨ï¬ (37), ¯®«ã-ç ¥¬ á«¥¤ãîé¨¥ ¢ëà ¦¥¨ï ¤«ï íâ¨å ¯®áâ®ïëå:g1 = � 1�2m0 [(1 + hn0)(Q� + a t0)]��n0a (2M� + a2q1)];g2 = 1�j0�2 [h (Q� + at0)��(2M� + a2q1)]: (40)�®¬®¦ ï ¯®«ãç¥ë¥ äãªæ¨® «ìë¥ á®®â®-è¥¨ï   Tn(x)=p1� x2 ¨ ¨â¥£à¨àãï ¯® x 2 [0; 1];¯®«ãç ¥¬ (á®¢  ¨á¯®«ì§ãï § ç¥¨ï ¨â¥£à «®¢(38)) ¡¥áª®¥çãî á¨áâ¥¬ã «¨¥©ëå  «£¥¡à ¨ç¥-áª¨å ãà ¢¥¨© ®â®á¨â¥«ì® ¥¨§¢¥áâëå ª®íä-ä¨æ¨¥â®¢ t2k, q2k+1, k = 0; 1; 2; : : : :1Xk=0 t2k(n1m2 � n2m1)�2�21�22�� Z 10 �3D(�)J2n(�)J2k(�) d�++ 1Xk=0 q2k+1 Z 10 �3(�)�D(�) J2n(�)J2k+1(�) d� == �n;0 g1; n = 0; 1; : : : ;� 1Xk=0 t2k Z 10 �2(�)�D(�) J2n+1(�)J2k(�) d�++ 1Xk=0 q2k+1�232 Z 10 �1(�)D(�) J2n+1(�)J2k+1(�) d� =74 �. �. �à®ä¨¬çãª, �. �. �®¬¨«ª®, �. �. � ¢¨æª¨©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 1. �. 70 { 78= �12�n;0 g2; n = 0; 1; : : : : (41)� ª¨¬ ®¡à §®¬ ¤«ï ®¯à¥¤¥«¥¨ï ¥¨§¢¥áâëåt2k, q2k+1, k = 0; 1; : : : ¯®«ãç¥  ¡¥áª®¥ç ï á¨áâ¥-¬  ãà ¢¥¨© (40), (41). �®£« á® ¢ëà ¦¥¨ï¬(34) ¨  á¨¬¯â®â¨ç¥áª¨¬ ä®à¬ã« ¬ ¤«ï äãªæ¨©�¥áá¥«ï, ¯®«ãç ¥¬, çâ® ¯®¤ëâ¥£à «ìë¥ äãª-æ¨¨ ¢ ¨â¥£à «ìëå ª®íää¨æ¨¥â å á¨áâ¥¬ë (41)¢¥¤ãâ á¥¡ï   ¡¥áª®¥ç®áâ¨ ª ª ��2, â® ¥áâì¢á¥ ¨â¥£à «ë ï¢«ïîâáï  ¡á®«îâ® áå®¤ïé¨¬¨áï.�«ï ã«ãçè¥¨ï áå®¤¨¬®áâ¨ íâ¨å ¨â¥£à «®¢ ¬®¦-® ¢®á¯®«ì§®¢ âìáï  á¨¬¯â®â¨ç¥áª¨¬¨ á®®â®è¥-¨ï¬¨ (34). �áå®¤ï ¨§ (37) ¨ § ç¥¨© ¨â¥£à «®¢Z 10 ��2 + �2 J20 (�) d� == I0(�)K0(�); � > 0;Z 10 J2n(�)� d� = 12n; n > 0; (42)Z 10 J2n(�)J2k+1(�)� d� == � 2� (�1)n�k(2n)2 � (2k + 1)2 ; (43)Z 10 J2n(�)J2k(�)� d� = 0; n 6= k;Z 10 J2n+1(�)J2k+1(�)� d� = 0; n 6= k; (44)á¨áâ¥¬ã ãà ¢¥¨© (41) ¬®¦® ¯¥à¥¯¨á âì ¢ ¢¨¤¥t0(n1m2 � n2m1)�2�21�22��fA11I0(�)K0(�) ++ Z 10 � �3D(�) � A11��2 + �2 �J20 (�) d�g++ 1Xk=1 t2k(n1m2 � n2m1)�2�21�22�� Z 10 � �3D(�) � A11� � J0(�)J2k(�) d�++2� 1Xk=0 (�1)kq2k+1(2k + 1)2 ++ 1Xk=0 q2k+1 Z 10 ��3(�)D(�) � � A12� ���J0(�)J2k+1(�) d� = g1;t2nA112n (n1m2 � n2m1)�2�21�22 + 2(�1)n� A12�� 1Xk=0 (�1)kq2k+1(2k + 1)2 � (2n)2+

+ 1Xk=0 t2k(n1m2 � n2m1)�2�21�22 +�� Z 10 � �3D(�) � A11� � J2n(�)J2k(�) d�++ 1Xk=0 q2k+1 Z 10 ��3(�)D(�) � � A12� ���J2n(�)J2k+1(�) d� = 0; n = 1; 2; : : :;2(�1)n� A21 1Xk=0 (�1)kt2k(2k)2 � (2n+ 1)2 � 1Xk=0 t2k�� Z 10 ��2(�)D(�) � � A21� �J2n+1(�)J2k(�) d�++q2n+1 A22�232(2n+ 1) + 1Xk=0 q2k+1�232 �� Z 10 ��1(�)D(�) � A22� � J2n+1(�)J2k+1(�) d� == �12�n;0 g2; n = 0; 1; : : : : (45)�à¨ íâ®¬ ¯®¤ëâ¥£à «ìë¥ äãªæ¨¨ ¢ ª¢ ¤à â-ëå áª®¡ª å ¢ (45) ã¡ë¢ îâ ¯à¨ � ! +1 ª ª ��3¨ ¨â¥£à «ë ï¢«ïîâáï ¡ëáâà® áå®¤ïé¨¬¨áï.3. ��������� ���������� � ������� áá¬®âà¨¬ ç¨á«¥ë¥ à¥§ã«ìâ âë, ¯®«ã-ç¥ë¥ ¤«ï á«¥¤ãîé¨å ¯ à ¬¥âà®¢ ¬ â¥à¨ -«  ¯®«ã¯«®áª®áâ¨ (¢®¤® áëé¥®£® £àãâ [5]): ã¯àã£¨¥ ¯®áâ®ïë¥ ¬¨¥à «ì®£® áª¥«¥-â  � = 1:73 � 107 � , � = 1:15 � 107 �  (� = 0:3);¯ à ¬¥âà ¢ï§ª®áâ¨ ¬¨¥à «ì®£® áª¥«¥â  £àã-â   = 0:2; ¯®à¨áâ®áâì m = 0:35; Kr = 1011 � ;¯«®â®áâì áª¥«¥â  £àãâ  �s = 2700 ª£/¬3; ¯«®â-®áâì ¯®à®¢®© ¦¨¤ª®áâ¨ �f = 1000 ª£/¬3; ¬®¤ã«ì®¡ê¥¬®© á¦¨¬ ¥¬®áâ¨ ¦¨¤ª®áâ¨ K0 = 2 � 109 � ;¤¨ ¬¨ç¥áª¨© ª®íää¨æ¨¥â ¢ï§ª®áâ¨ ¦¨¤ª®áâ¨�0 = 10�3 ª£/(¬á); ª®íää¨æ¨¥â ¤¨ ¬¨ç¥áª®© á¢ï-§¨ ä § �12 = �150 ª£/¬3.�à®¨æ ¥¬®áâì § ¤ ¥âáï ¢¥«¨ç¨®© ª®íää¨æ¨-¥â  ä¨«ìâà æ¨¨ kf , ã¬¥ìè¥¨¥ ª®â®à®£® ¯à¨¢®-¤¨â ª ã¢¥«¨ç¥¨î ¤¨áá¨¯ æ¨¨. �à¨ kf !1 áà¥¤ ¢¥¤¥â á¥¡ï ª ª ®¤®ä § ï ¢ï§ª®ã¯àã£ ï.�«ï ¯®«®á®¢®£® èâ ¬¯  ¯à¨ à áç¥â å ¯à¨¨-¬ ¥âáï a = 40 ¬, h = �h=a = 1:0, ¯«®â®áâì ¬ â¥-à¨ «  � = 2400 ª£/¬3. �¥§à §¬¥àë¥ ¯ à ¬¥âàë¯à¨ íâ¨å ¤ ëå ¯à¨¨¬ îâ § ç¥¨ï m0 = 0:821;n0 = 0:6; j0 = 0:685. �¤¥à¦ ¨¥ ¤®áâ â®ç®£® ç¨-á«  ç«¥®¢ àï¤  ¤«ï ¯à¥¤áâ ¢«¥¨ï ª®â ªâëå  -¯àï¦¥¨© ®¡¥á¯¥ç¨¢ ¥âáï à¥§ã«ìâ â®¬ ç¨á«¥®-£® íªá¯¥à¨¬¥â  (¯à ªâ¨ç¥áª¨ ¤®áâ â®ç® 3 ç«¥ àï¤ ). � áâ â¨ç¥áª®¥ à¥è¥¨¥ ¤«ï ¦¥áâª®£® èâ ¬-�. �. �à®ä¨¬çãª, �. �. �®¬¨«ª®, �. �. � ¢¨æª¨© 75
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�¨á. 2. �à ¢¥¨¥  ¬¯«¨âã¤ à¥ ªæ¨¨ a) jQRj=Q ¨ jMRj=(Qa) ¤«ï £®à¨§®â «ì®© á¨«®¢®©  £àã§ª¨ ¨ ¡) jMRj=M¨ jQRja=M ¤«ï ¬®¬¥â®©  £àã§ª¨ ¯à¨ à §«¨ç®© ¯à®¨æ ¥¬®áâ¨ ¬ â¥à¨ «  ¯®«ã¯«®áª®áâ¨.

�¨á. 3. �¬¯«¨âã¤ë ®à¬ «ìëå ( ) ¨ ª á â¥«ìëå (¡)  ¯àï¦¥¨© ¯à¨ ¤¥©áâ¢¨¨ ¬®¬¥â .
�¨á. 4. �¯îàë ®à¬ «ìëå ( , � = 1:0) ¨ ª á â¥«ìëå (¡, � = 0:7) ª®â ªâëå  ¯àï¦¥¨© ¯à¨ à §«¨ç®©¯à®¨æ ¥¬®áâ¨ £àãâ  ( £àã§ª  M cos(�t), �t = 2n�; n = 0; 1; 2; : : :).76 �. �. �à®ä¨¬çãª, �. �. �®¬¨«ª®, �. �. � ¢¨æª¨©
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�¨á. 5. �¥à¥¬¥é¥¨ï èâ ¬¯  u ( ) ¨ ¥£® ã£®« ¯®¢®à®â  � (¡) ¯à¨ ¤¥©áâ¢¨¨ ¬®¬¥â  M ei�t¯  ¢å®¤¨â â®«ìª® ¯¥à¢ë© ç«¥ àï¤ , ¤«ï ¤¨ ¬¨ª¨¥®¡å®¤¨¬® ãâ®ç¨âì ®à¤¨ âë í¯îà ª®â ªâëå ¯àï¦¥¨© §  áç¥â ¤®¯®«¨â¥«ìëå á« £ ¥¬ëå,¤«ï ª ¦¤®£® ¨§ ª®â®àëå ¨â¥£à « ¯® ®¡« áâ¨ ª®-â ªâ  â®¦¤¥áâ¢¥® à ¢¥ ã«î.�à¨ à áç¥â¥   ¤¥©áâ¢¨¥ £®à¨§®â «ì®© á¨«ë ¢¢¥ªâ®à¥ ¯à ¢®© ç áâ¨ á¨áâ¥¬ë (41) g1 = 1:0 + hn0,g2 = �h. �  à¨á. 2,   ¯à¨¢®¤¨âáï áà ¢¥¨¥  ¬-¯«¨âã¤ à¥ ªæ¨¨ â¢¥à¤®© ä §ë   ¤¢¨¦¥¨¥èâ ¬¯  jQRj=Q ¨ jMRj=(Qa) ¤«ï § ç¥¨©ª®íää¨æ¨¥â  ä¨«ìâà æ¨¨ kf = 1:5 � 10�2 ¬/á(b = 8 � 105 �á/¬4, á¨«ì®¯à®¨æ ¥¬ë© £àãâ),kf = 1:5 � 10�4 ¬/á (b = 8 � 107 �á/¬4, á« ¡®¯à®-¨æ ¥¬ë© £àãâ), kf = 1:5 � 10�3 ¬/á(b = 8 � 106 �á/¬4). �«ï á« ¡®¯à®¨æ ¥¬®£® £àã-â  (ªà¨¢ë¥ 5, 6) à¥ ªæ¨ï ¨¦¥, ç¥¬ ¤«ï £àãâ  á¢ëá®ª®© ¯à®¨æ ¥¬®áâìî (ªà¨¢ë¥ 1, 2) ¢á«¥¤áâ¢¨¥¢«¨ï¨ï ¤¨áá¨¯ æ¨¨ ¢ ¤¢ãåä §®© áà¥¤¥.�«ï ç áâ®â ¢ëè¥ à¥§® á®© §®ë (¯à¨� > 2:0) ¢¥«¨ç¨ë à¥ ªæ¨¨ ¤«ï à áá¬®âà¥ëå ¢ -à¨ â®¢ á®¢¯ ¤ îâ. � ¡«î¤ ¥âáï ã¬¥ìè¥¨¥  ¬-¯«¨âã¤ë à¥ ªæ¨¨ ¯à¨ ¯®¨¦¥¨¨ ¢¥«¨ç¨ë kf ,  ¤«ï à ¢®¤¥©áâ¢ãîé¥© ®à¬ «ìëå ª®â ªâëå ¯àï¦¥¨© { ã¢¥«¨ç¥¨¥ ç áâ®âë,   ª®â®à®© ¤®-áâ¨£ ¥âáï ¬ ªá¨¬ã¬.� ááç¨â ë ª®«¥¡ ¨ï á¨áâ¥¬ë ¯®¤ ¤¥©áâ¢¨-¥¬ ¬®¬¥â . � ¢¥ªâ®à¥ ¯à ¢®© ç áâ¨ á¨áâ¥¬ë(41) g1 = �n0, g2 = 1:0, � ¢®¤¥©áâ¢ãîé ï à¥ ª-æ¨¨ ¤¢ãåä §®© áà¥¤ë ¯à¨ à §«¨ç®© ¯à®¨æ -¥¬®áâ¨ ¨§¬¥ï¥âáï á ç áâ®â®©, ª ª ¯®ª § ®  £à ä¨ª å à¨á. 2,¡. �«¨ï¨¥ ¤¨áá¨¯ æ¨¨ áª §ë¢ -¥âáï, ª ª ¨ ¤«ï £®à¨§®â «ì®© á¨«ë, ¯à¨ � < 2:0.�¬¥ìè¥¨¥ kf á®¯à®¢®¦¤ ¥âáï á¨¦¥¨¥¬ à¥ ª-

æ¨¨ ¨, ¤«ï  ¬¯«¨âã¤ë ®à¬ «ì®© à¥ ªæ¨¨, á¤¢¨-£®¬ ¢¯à ¢® ¬ ªá¨¬ã¬  à¥§® á®© ªà¨¢®©.�¬¯«¨âã¤ë ®à¬ «ìëå  ¯àï¦¥¨© ¯à¨ à §-«¨çëå ç áâ®â å ¯à¨¢¥¤¥ë   à¨á. 3,  ,  ¬¯«¨âã-¤ë ª á â¥«ìëå  ¯àï¦¥¨© {   à¨á. 3, ¡. � ª-á¨¬ «ìë¥ § ç¥¨ï ®à¤¨ â á®®â¢¥âáâ¢ãîâ ç -áâ®â ¬ ¢ ¤®à¥§® á®© ¨ à¥§® á®© ®¡« áâïå.� «ì¥©è¥¥ ã¢¥«¨ç¥¨¥ ç áâ®âë ¯à¨¢®¤¨â ª á¨-¦¥¨î ®à¬ «ìëå ª®â ªâëå  ¯àï¦¥¨©.� áá¬®âà¨¬ à¥§ã«ìâ â ¤¥©áâ¢¨ï  £àã§ª¨M cos(�t). �®à¬ «ìë¥  ¯àï¦¥¨ï,  ©¤¥ë¥¤«ï �t = 2n�; n = 0; 1; 2; : : : (� = 1:0), ¥áª®«ìª® ¨§-¬¥ïîâáï ¢ § ¢¨á¨¬®áâ¨ ®â ¯à®¨æ ¥¬®áâ¨, ª ª¯®ª § ®   £à ä¨ª å à¨á. 4,  . �¯îàë ª á â¥«ì-ëå  ¯àï¦¥¨© ¯à¨ â®© ¦¥ ä §¥ ª®«¥¡ ¨© ¤«ï� = 0:7 ¯à¨¢®¤ïâáï   à¨á. 4, ¡, £¤¥   ¯à ¢®© ¯®-«®¢¨¥ ¤¨ £à ¬¬ë (x > 0) ªà¨¢ ï 4 á®®â¢¥âáâ¢ã¥âkf = 1:5 � 10�2 ¬/á, í¯îà  5 { kf = 1:5 � 10�3 ¬/á,í¯îà  6 { kf = 1:5 � 10�4 ¬/á. �«ï ¯®áâà®¥¨ï ªà¨-¢ëå   «¥¢®© ¯®«®¢¨¥ ¤¨ £à ¬¬ë (x < 0) ¯à¨kf = 1:5 � 10�3 ¢§ïâë : 1 { 1 ç«¥ àï¤  (k = 1), 2 {3 ç«¥  àï¤ , 3 { 5 ç«¥®¢ àï¤ . � ª¨¬ ®¡à §®¬,ªà¨¢ë¥ 3 ¨ 6   à¨á. 4, ¡ á®¢¯ ¤ îâ. �â¬¥â¨¬ãâ®ç¥¨¥ ¢¥«¨ç¨ë ª®â ªâëå  ¯àï¦¥¨© ¤«ïâà¥å ç«¥®¢ àï¤  ¯® ®â®è¥¨î ª k = 1 ¨ ¥§ -ç¨â¥«ì®¥ ¤®¯®«¨â¥«ì®¥ ãâ®ç¥¨¥ ¯à¨ k = 5.�à¨ ¤¥©áâ¢¨¨ ¬®¬¥â  ¯¥à¥¬¥é¥¨ï u ¨ ã£®«¯®¢®à®â  � ¨§¬¥ïîâáï á ç áâ®â®©, ª ª ¯®ª § -®   à¨á. 5. �ç¥â ¢§ ¨¬®¤¥©áâ¢¨ï ä § ¯à¨¢®¤¨â§¤¥áì ª § ¬¥â®¬ã ã¬¥ìè¥¨î á¬¥é¥¨© ¢ ®¡« -áâ¨ ç áâ®â 0 < � < 3.�. �. �à®ä¨¬çãª, �. �. �®¬¨«ª®, �. �. � ¢¨æª¨© 77
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